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[if ^ji 1 1 

*mw-f zmw^&t . mmmm ^&T-mm ttz 2 mm^nrn^ 9 - > ^^^itm^x . 

if ft£#fHI x X =r U X 3h o X . 
[ If <f< JH 3 ] 

» i'j s m # ic # * n 3 & =f <n m m * tK * m m m m x m « -* * & m ^ & t . m m m m ^ & 

7. -r- U X £> o T . 

[if mm 4 ] 

[If ^JI 5 ] 

[if mm 6 ] 

HOiem^KBtPS^S:**. iX*>rH&5S ( 1 ) x ( 2 ) 

wt%.3mmm&= vx a t/D • • • (3) 

D = f /LX const (4) 

(•fat. rvj \$nm%.xfcfa<7>Mmm. ta t j it2^m^mmmmmm. tdj &» 

KBt. rc o n s t J tJ^i^bf|btlf:£l(T'f>$. ) 

X -f" o 

[M^Jl 7 ] 

if s. m 6 ie« <d -5it # 1+ iij >- 7. -f- a o 

[If ^Jl 8 ] 

r^O S TfSBS tl^> ¥ff 7UC J: ,T$jf $tlTv^5 3 h^lffjSti-SM^Jl 1 

~ 7 ^ov^-f ti^ 1 lcie«co^#H-IiJ x Xta„ 
[If^Jl 9 ] 



mm s nrz%immm.<7>WMnfo7kuwMm^:um-t z z t \z jc *» . »«fl^m#^«Ens% 
im&m i o ] 

[M^JI 1 1 ] 

m 15 ' W ^ x 7 >f ^ 9 \z J: 5 ^ -f ;u 57 'J > r iff ^> ^ ffl ft f * % . <X . 
(St/D) Xl/3<f ' < (St/D) X5 

(fSL, rs t J flXhn-M^t, fD J \*fLffi>mM-&5l£.-t&%li*<r>f<&-& 

2T*dbZo ) 

tc J: 0 *^t5 3 i: * iff & i:i-^,|f?l<Jl 1 0 15 ft «E ft 1+ 10 x * -f- A . 
[ If <f< JH 1 2 ] 

S^JlTV^C t *4f« i"£lf Jf<Jl 1-1 1 COX^-f fit- 1 IC IB If 11 >- 7. 

[It^Jl 1 3 ] 

CHS of ItllcKH- «b *IT^§ d i: * iff fci- Sit ^Jl 1 2 IB *S <?> ff£ # H" 11 x ^ ^ A . 
[M^JI 1 4 ] 

-6 0 %^SBHlc^^ £ *u 1 Bj^tf tc«i(^|iTiBfi)b»#*ti^it^tc 0-4 0 %<nffi 
ffllcl£^£ ti* Z i: ^iff fi£ i: i"£lf >J< JM 1 2 X ii 1 3 IStS^iTLftff £0 x ^ T u . 
[ft^H 1 5 ] 

^ffi«t«tMLfc1ft«0^ift#k:#lsti*3K^^iIi«*. ft & j& >t ^ & * fl» £ £ \% ^ © ic 
[If 1 6 ] 

d t ^iff ^ hi-sit^Ji 1 5 iett<^9ft#tfi«^vSo 
[if^ii 1 7 ] 

^^->^fli*m«L. »«!l^iSE*<?>iSttiii%»*f-rs 3 h^iNfiSti-^lf^Jl 1 615® 
[If ^Jl 1 8 ] 

l!Oietg«^®:tf>MteH*><b 1 0mKi2 0 kmWTillLfctJISil#*t6«L, M 

&w\m.mfa<7)ffi.nm-&ffiffi'tz z t-znm. t-tzm&m 15-17 w^tn^ 1 tcie®<?> 
[if ^ji 1 9 ] 

[if ^ji 2 0 ] 



\Z Jc *) . MfJJ^r^^-irLtlJt^^^-t S Z i: ^iffjg( i: i-^If J|<JI 15-19 wufli^ 1 
[If ^JI 2 1 ] 

[m^m 2 2 ] 

icom^mmb* 2 mmvL±.izm&M£>iz 2 0 - 6 0 %<r>mmizwt^m^s> *> . 1 mm* 
izw.$t^mrmmfri3%iizM&iz 0-40 %#>mm\zi&%.^m-zz>z z t^nm. t-tz 
it^Ji2 1 mm <o 3k 
im^m 2 3 ] 

[it mn 2 4 ] 

^ m 8t ^ l tz m io s # ic # ^ *i £ jk t <?> (a m * tK ^ ^ m w n ?h « -t m. m^&t 

mmm^&t ^«^.^rt#tfpj^ x^icfctt § so tea ft ^mzm^^nz z t -&nm. t 
•t^>m^m 2 1 - 2 3 <D\^-f nt- 1 icie«s^^m^^^^o 



[mn%] mmm 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

l«itK 1 . if#l«IK2 ic&g^S nfcJttSf^^n^tiTv^s. ztt<bii. ITV*^n*7 

[iff fF^iSK 1 ] ff mm 6 3 - 8 8 4 2 8 -^i>ffi 
[iff fP^S* 2 ] iff 1 0 - 2 3 2 1 9 8 ^1>^ 
[ % Bfl <?> m ^ 1 

[ 0 0 0 3 ] 

m$e mm * m m mut^ n&w^-m wcorztb. mm<^ mn^mm ^ ft ft ft tr <?> «edi * #r*n -f 

L^£ic. iff f^3tlK l &v 2 ic ffi^ $ ftfctSttr Tii . IS ^ <?> * M £ *fc 

[ 0 0 0 4 ] 

mmmm&jkvn^mwtt (ptv) * t^n^mmwimm^ (wr, rp i vj 

f-y-Ftil^U, V - -f- ^ - h _L<7> 2 l^J fi ^ IS ft ^ M ft L . ^<7>ft¥S^?- 
> ^ ffi * it IS LTi#^) iftig ^ ^ IS] * IIJ ^-t 5 o L^L^^b, P I V It . tR • ir -i >i ft 

EEl*l<7> v> * S fl! i: LTHHEStiTv^sicjfig'-fx H ffl u ~* ^ T? <t> fU ffl * ti T 

[ 0 0 0 5 ] 

ft<vmw\femfa<7>mM*$>%ix>B . p i v*>isffl u ^T*>*rfcftffl&*&#nr8iftaE# 
turn 5" x^a. ^#tfiij^*s^M-rt#tfiij^ Atfflv^jisMM^tii^t 
^mm. t-?&o 

[Sit»*t4fcft^fS] 
[ 0 0 0 6 ] 

■fx HffSt «k 9 2 i^^J<^3K^ili«icfcttS3KT^<^^»iKl»**P I Vff?#f-f 

S*>k:ai3 ftv*i?**ia**>*. f :t\ *^bh% ti j^lc £ a . P I V^lfficii-f 

s)K^pB«*#s3i^ft^^ffi«t*ii^.fc^^^^^^s*aiR-f*^e: ! tw^L. ^mm 

fi <7) T IS f t S ti -S if -5 c<7>Jtnlcii. &%± = f-$\l$.to3W]M.%: $<ib Z> Z\ t 

[ 0 0 0 7 ] 



^ rt n is % w m -t & m \ $ % m ^ © t m *. tz m # tf i« >• * t a t- * o t . 
H0iemf$^s^^m^7t^^^«^. minim l fc*«i^aE#%tti«or^ft^ffi«ia! 
-s c t & t -t z> m>wmm ; y * t u % & . 
ji 2 ie«<^ ^hh t- a . mm ic # * n s j&t<*> m \% * m m m ri t i«ts 
mm^&t. mmmm^gt^mw-? zmm^&t . mmmm^^X'nxmtrz2mm<^mm 

it ji< ji 3 mrnto mn t a * »«o £s*t# ic # * ti & )&t*> m \% % sk* Bf w w it * 
Hi^t, ftuieafs^a^feup-t^ftijp^si: . itoia»«^&T5sc#Lfc2B$*!j<?>**jg 

8?#f Eft JM^© t . u -"V^**^^^** ic x - h =fcUc&A£ u - -f tU£A 
5'->^^*»«QTi6«:^H«ia!T*>* c i: & i: -* * tftttff ill ; y ^Afcjg 

tz®.nfeWifa*mi%^m%mmw)'?:&z z t^nm. t-tzmmm 1 - 3 *>^-?n^ 1 tc 
»5)<ji 5 ie«^^H^Ttt. Htiieftijp^Sii. iBfi^si^sic * 0 mhiiz 2 ^^ij^^t 

it^ji 6 mm<7>mn~<:°it. mmMM$mmm^&fr. jx^m^^ (i) . (2) 

^/^^Kilj«i(= VX A t /D • • • (3) 
D = f /LX const (4) 

(•fat. r v j i$w.m%.ffi>fa<7)umm. r a t j \t 2 ^m^mmmmmm. rDjatu 
wm. r c o n s t j itmm^hmh ntife&n&z. ) 

fr^.M<r> \z n t T 0.3t~t %> H % T- nZW. $ tl -5 ¥ff fffi ^ ^ X tc «fc o T ^ Jf $ ilT 



If 1 1 I£«£c7> J&BHT-ti . hOK^ -f ^ X 7 >r ? C ± S 7 -f ;u ? 'l y ri^^SlSIS 
tf 

(St/D) Xl/3<f ' < (St/D) X5 

(iiL, it*, rs t j lUFn-Ait, r d j \t$Lmm&-&5i£.-t z mw^w^^c 

M*T-Mi"£M#;b*ttl££ tiTv^s c i: * iff £ s Mj|<jI 1 - 1 1 <?>o-f fit- l 

IC ie« ^ 3tl#: |+ III X -f A % i" £ „ 

it jrji i 4 tern ^f&B^-eii . Huiea^^a, aft^stc * o nhm>-^<n%t=tm\% 

2 ilj^W_htc^Sift^lc 2 0 - 6 0 %<7>$EHlc&££ *K 1 Hi ^ * lc ific<7) fiT Hi \% ^ $ 
ZiiZM^lz 0 - 4 0 %<7>$EHlc&£3 *i£ :^tfg! i: i" £ If 1 2Xfll 3 iB«<?> 

Fjy IS }M ft ¥ Sic =k *) lX#Lfc 2 B$ 20 <*>Jft^iB 9 - > ^ ft * Jfc«j L T . J&^g* 

if ^ji i 7 mm<^¥tmx'it , nm-m^^iz u --f^*^ - h ikic&as M^-it, 

fr<7> u - -fettle «k 9 -> ^^^Mfl L . *H^aE#^>iSttiii%»*ff 4 3 

if^n i 8 mm^omn^it. mmmm^^^^u^m^h 1 o miu 2 0 kmwrim 

is -t if &m 15-1 8<^v^-f ti^ i tcie«^rL#n-iij^a^m«i-So 
^ji i 5-1 9 tf>v>-f*i*>* ncie«corL#tfiij^vS^m«i- ^.o 

tc^^pT|gT-*> ») . 1 HiiS!*k:1S»tf>)&^ifi« ^# tti^Jf^tc o -4 0 %<^IBffltc^S 

ht^t^s c t ^nm. t -tzm&m 2 1 ie«<^*m^^^^^m«i--So 

ift^-t* f^S -effigy n^fft xtc «fc o T^Jf ^ tixv^ s c t » fc-tslt^ 

JM2 ixii2 2 ie«^*m^*^^^m«i-So 



mmmx-mm-t zmm^&t . mmmm^&*mm-? zmm^&t . mmmm^&xmm 

feWitfmWiiim ^ ffiffi-t & m mmm^& t^mzrz m^mm >> ^^uizunzm mmm^ 
mzm^^nz z t m. t-tzm&m 21-23 wotti^ 1 izmm^^MM^^ 

[ 0 0 0 8 ] 

m^&t *mz.x^z tzdb. mftmm%&m%.ftLfc<»tfinM-&Mffi'tz z t . p 1 
v ^ ^ -f- a co m. m l -oiT°<7>mtz-%mj&^:ig$ , <T'%tzo 
zrz. mm^MM^m^m^rz^MM^^mn^m^MM^mmm^^m-f ^> z 

f t -zmmttm t ^sr-es z t . zti^fijm L^M^^TM^m^int: 

«^.fe*m^^^^^MKHTI6i: -t-S 3 h ic J: •} , fePJSrL#^^^5ltaI^^-g» 3 t t>*X 

fcii^i: Lf-Jt^ictt. tc^ c x us simmm % z t . 

z zi^mm.-z $1 \ mm -t & z tiz **) . smitT. j= ^mncomwi&m^ 

izM&m^n^mmfr^ztLzm^T'ij . w\ti$ntz&iunm^mi)^faTkuwmm.*$\ 
m-t 3 t iz j: . siijsrtfr<7)^tiJt^»iff t § § o 

[ 0 0 0 9 ] 
[0010] 

CCD^7>72lc, 3 $ ti 5 ^\ ftH^^^^ 3tUli, $1^ 

^<t> u > X ( HIT x r u > ^ J h u 7 ) & Z h frftf I Lv\ d <t> if ^ . 9 — L v 

h £l£t+ . SilII^)$l > X-£MH^m%WJ& b ~? & Z h £ Iff i Lv>. 

%fflv^3fclc«):»), U > X<7) gf/jiljR^BJ^i: & £ 0 X - A f$|£^: * £ U > X co % 

St^T^iltfffiffltSC ^fc. *Itff^lTMi, HSfgtLT, CCD 

Mff«T^iix.^^>^ (CCD*i7) tffifflLTi^^, ctilcftx.. CMOS II \% 

m £ tz * * nffl^Ktun. 

[0011] 

. l^f^^T^^ o ^««J^*tlf L x . -t % *> tr > isiti- ^» <^T-ii ^ < . tf > h o * 

5 3 t iz j; ►) . h v - v -conTmrn h*%h± 2 ^m^Tt^^^fflv^Tv^ tc ^tg^ ^ 

/cit^-T-t. c c Dm&MTco 2 mmvL±.izm^ hnzmmxit. &'Mco 

$imffim-&miti'tz>^m-&m^zzt%<. z<r> & 7 K^&xmm^smx&z* tea. n 
* l v^ai^^ic out i±^M^MMi5ijicfev^TmBHi-^ mmm*&:M\z^ 



^«TG6k:Kt+«bftTv*s z t frtf * Lu. . # Bfl T- li . Ml NIK L fcfcfcitlSffE 

0 T v }M f$ ffl T tt . n =? $ ^ <r> X It & < . x?'j-T^^atv^:i:lc^§fc 

[0012] 

fi s 4- tr LT^JSU^HH i: & § . f:-?, ftsfcteffl 3 ftT s+^S* 

^- tc ft x. . If Mi 1*1 T* . t)*3LM<7>ytm icWLTftStilSll^SillcffigLfef 

fficM 2 ft x ) 4 X t & £ Tte^^r 9 * fiMT § * . & *> . f Iff 1^/7 LTtt, 

[0013] 

3>bT3.-5'4H. 0 1 Jk U m 2 ic ^ L «k 7 iz . C C D # > 9 2 ic $ ft . CCD 
^7 > 7 2 <^iBift*^!lffl]-tS©JfflJ^S:4 1 C C D * i 7 2 ic i Ml^ ft 7c tffl ft ft ^ % 
Sff LTffifc^mm^tr 7 Eif£IX*)&<*^&4 2 *ViB««lII^S4 3 ^fiT'S:^. 

1 a ^ffii £T&-S ^\ i£8Hk:ov*Tli&ifc-*5. ffiftlX ►) &A^&4 2 tt . CCD^/>7 
2*^^)TfB raj ft ft ^ * t" x* ? ;u fbi" 57L-Ar7A*t:-Ktfi£T5:5. 05 fI3^ 

I1^S4 3 It. y U - A r 7 — F ft*^ ft 71 3 ft § fy 7 ;u jSj ft f| 3b £ Qfj \% ~> U - 
[00 14] 

aHiM^&4 3 c c d ii > t> 2 tc «k o i& >b n m m m * & ^ x m \% s ft 2 mm 

i^l^tS, "t^^*>. fiT ®fi + <7)^§ 1 ^<?>M^Sf JSM L . z com JSfft Jb'K^ilj 
ft + <7)m^«^tc 7>tR L T v^s t <7>-&nf&'< 9 — y t L T x fflSffl W>£Xlif¥Sm^f*vS 

[0015] 

<7> u > xgf ^ ^ ^ s^ac^t^^i ^^flx.T«iS;3ft. u - -f ^JgHg^ 3 ft -5 u - 

^7t**^^7fe^^lc J: *) h^lc^r 0 . MiJ ^-rL^rLft ii lc S A 3 ft -S o 
[0016] 

tljfl^li^^4 3 tc J: 0 »*f«ta LTlif^^«||if$^tt^ lc ^ o T . 

i o %gs (#ijx.a. % (xn#8) <7)^ts*fc i o o o mm^m^x . 5-1 0 omM) 

<7> $g 1h!Uc a|X ^ o T v ^> £ 3 b frit? Lu„ ^^-77. *^HHT-li. Hfilf C C 

CCD^72 \zMM,&yt¥&3 5111X1^**, 3KT^^^tft***±IB4li*K:JR** 

i^m^^^^3 <7>MM$m f tctt^-t^, t«tc. 2 mMnmi&mmmm a t . 

[0017] 

zcDtztb, ±ie©JP^a4 1 <7)m^giilHS^© 4 1 aT?li. ffifMH^SM 3 tc J: 0 
f#^ft£ 2 ^^J^fiTBj fttc felt S)K^fflf<^^tftffi(Jt**x _hieiBHl*l izM £ %> «k 7 tc f S 

fc*>. ii-t?]*^^sB» f *^«>*«s*ff 7 . m#^ica. ix^rafi^ (i) . (2) «k 
Ox _hiefEBi*j tc^^i? ft§ 2 ^^ijco^^iijff ic ten zn^ffi<omfe&mmm$tt . 



^5lfll)lSii=VXA t/D • • • (1) 
D=f/LXconst (2) 

m l . v a «Mffl£ift#*> iris . a t n 2 ^m^mmmmmm . d a i a m m tz *> \z b& 

2. L lilif S^SIfeB^bt PJJ 5ft # £ T* <?> EE ^ constli» 
[0018] 

( 2 ) sSJ: ») . 1 0 icHft* f$<7>*g £ h D t MMWffl f t ■&mMi£m<r>m& t 

. i mm m tz *> \z m<7>± b $d t mm&m t t ^mmttm t *%<£z<7>n. mm^wi 

[0019] 

4- . &m fewtfc * t <r> ebni l ^ it a- a . i ai* ^ »> tc b& & ft <?> * § $ d t & 

LTfc < 3 t T**t&LT' § § o fflL, t m> h ') v 9 &<mt¥&-%:m\>-> 3 Z t IZ J: 
0 . -hie £: [BjtitcW^itfJ i: LTtlt4 
[ 0 0 2 0 ] 

_tiBLfc&j&EBl?liiS£^©4 1 aTlt S*tl£ift# * T<7>EB» L * . Pfr £ ^ ^ >£ T* 1+ PJ 

=?m<7>&W]mm%ai*±.mffi%.<7)m®\ziVL2i otv^hmc * o . M&m^M f 

[ 0 0 2 1 ] 

^m^5it#*T^jgggiL^tfiij^^ t Lxa. w.^m<ntt^yn\ztt l . u-*feb 

81 If ^10 SB irlc «k •) (ft ft If PJ i" * 7?>£^ . GPS/)^CCD*>52 <t> & H ft B ^ fi 
Ufc. C C > v 2<*>M&Hfc*t£^*>teHi:**l!il2l±T?!ff£L. M#IW<7>EB 
[ 0 0 2 2 ] 

— h tlcgAL, CCD^7>72lcJ:DI«t5. 3 <t> db . u > tf ^ - ? 4 <?> $J ffl ^g: 
4 1 ic tt , U - +P7tSA^S 5 tc Jc ^> u - ^fTt^^Js tCCD*i72 <^.1KI^ i: <7)[b]SH^ 
Sf -S y -i 3 > r =i y V n - ^ 4 1 b i'SttbtlTv^, 
[ 0 0 2 3 ] 

if, C C D ii > ^ 2 ^pff£<7>teElc-b -y h f 4 . iXtc. ifa - 9 4 <?)A^f S4 
fijffl LTCCD*>72 ^MiJ£0Ft#3;T*<7>E68IL^. ±ie<?> «k 7 tc u - -f Ki m * ffl 
u4^^LTl£LA^t4 (SI) o iXlc. fePJSrt#<^rLM V (I^ilVmax) 
tA/]f^ (S2) . z<^»IVtt, ±K<50 J: 7 icM^^^^KHI f *<i^./i^m^7fe^ 
^3 *31l^f S fc*><?>1R<^«T?*> 9 x fff^tT «k 3b*. iSff iKLII^S 4 3 iz «fc O t# «b ti 

s 2 (aft ra^^iftSEBi^ ±ie<?> j: 7 tcuxa^^^iB^it^ o . 5~i o %®sicjk#>s 

:i:WILu„ i^ilVmaxli, h W tti 3 fi Z> M<r> m □ \z a . M 



[ 0 0 2 4 ] 

mmm^mz&^T . * n^cjm-* -5 m^K«t f ^±mm^ ( 1 ) . (2) ^m^x 

lffi*5 (S3). c^Pf. ffStcfflv^ 2 Bf #J<^JftTifi«*>iB«iif WWHI A t It. %h 

1/6 0 s~i/3 0 s <r> mm $ n * . 

[ 0 0 2 5 ] 

3 <o J: 7 tc LTMffif f L £ft <b «\ ttlfc-** 3 ^)i§JR L ( S 4 

) N ^ u > X <ry M & lz It . Mx.lt. 9 - v v V £ 0 $e 3 i± T C C D ^7 > 7 2 ic -b >v -f- -f > 
rL. fciv^tt, X- ^81 fit **#</> it X-AilL, l-^*SA^5i)^l 

-•f ^ x - h vt iz fx a l . mrnLtz 2 mm^n^mm^mm-t z . 

[ 0 0 2 6 ] 

}M ft $ tl 7c § ill ft a . m ft IX 0 iA * 4 2T'fc5 7L-A^7A'#-h*ICj; , )fy ? 

^ ft^-ic^^ s ti. in««iii^©4 3 ic .j: 9 ^-3eTHi«^«fJS^ ? -y^wmm. Mft 

l«ja><b. »«0^«E#<7)||RS<7>iftn^<7)«tMx iftft^ftft^ib^ft <b tl* (S5) . 
[ 0 0 2 7 ] 

_hiemBHT-«. M^tftttftS^iftii Vm a x % 4? «k * <r> fiT^ift Aft Lfct^lcou 
TlBfjLTv^* 1 , 13 4 lix ¥f/J?ttft < Sift Aft -*&*£•<?> -LafiffitttH- 80 x ^^A^rffl 
tf I« ft * Wi W ■* * 7c ft ^ a - * f - h T *> § . 
[ 0 0 2 8 ] 

:^)0lc^Lfci 7 tc. 1ft«U^SHtf:^-e<50giBtL^aiftXli#iftTAft-*-5^li±iei: 
ffl (S 1 0 ) . /XIgTA^t^I*IIVma x li . 3i S^^Eii t 

LTi*SUw5. S # ft lc li . C C D ii > 7 2 lc -b "V -T- -f > r HJ gg ^ <?> L T m ft 5 
tiT Stttl^IMt^ 3 <7) 7 *> . m^EEHI f <?> t o i: t^Sv^t^. #J x. «\ & 
Omm^^WT'lS^i^I^lIVma x ( 0J tt\ 3 0 m/ s ) fc* S l/J ft lc 
Aft $ tl § (SI 1 ) . 
[ 0 0 2 9 ] 

» «3I £ ift EE HI L i: S Sft A ft 3 tl § M AM V m a x^fflv^TiiieW^ ( 1 ) 

. ( 2 ) *jS|M-**&j&g6fl! f (S12). fLT, 2 iifzMMWM f lc 

WJ£-* -5 4%^^^^^ 3 L . C C D ^7 > 7 2 tc -b >v t i > • r L ( S 1 3 ) . _hie 

[BjtiicrLtiit^tfiij-** (si 4) . *mmzis\->~z\t. mmz nrzmm^^m^Wimv 

max^StiJL (SI 5) . Z h\z2 mmm<7>3M$mfr$tlti BIWJJIT* "* * *> . ^tt 
iBifeSc** l PBife^if **^^*^J^-*-6 (Si 6). ii^. c <^ jc 7 c 4 ^\ 

gllJiliR^ tiTcHftiTLiS Vm a x «k 9 ^ § -* gtzM&lz It. 2 mWtfr^ < m C \z 

ft o T L ^v^tiif^fi?*fTS ftv^ (IgS 1 5 tcfclt^MA^iS^^ft «b tlftvO 3 t 

ft o /iJf^lca. m&lR ( 1 ) . ( 2 ) ^tfSlcfflv^ft/ift^A-irLiS Vm a x 
i^SIVm ax (ff) =l^iaVm ax ( IB ) X p 

( p it am \z mm l «g?p^8c x #y x a p = 0 . 5 ) 

tc j: 9 stti l . a^Ti^ ( 1 ) x ( 2 ) ^iSJ^-*sm^5EBt f ^^ft. si^±iexg 

S 1 2-S 1 6 * & »> 31 ■* . 
[ 0 0 3 0 ] 

coMxitffi&^mm&iztt u 0 . 5-1 0%^ (iw^iix m (xnffi) ^>^Bj^sci 
0 0 oii<7)t^T\ 5 — 1 0 0 mM) fr^frfr* 1 v ? $ ti* ( s 1 7 ) o ^^**fr 

*ifML«:v>*^lci±x X@S 1 5tcJc *) ^db h tl fcg^iftiS V m ax^ffli^ IgS 1 

m T ■* * . 

[ 0 0 3 1 ] 



ftff III x X ^ A 1 0 0 It . CCD*>7l 10. |CCD*>7 1 1 oc^t sns^t 
1 2 0&W3>^^-? 1 3 0 ■& m *. S & tt ±iBHffil0Jlg t [a] t$ T cfc S . U - 

[ 0 0 3 2 ] 
[ 0 0 3 3 ] 

P I V^vitc Jc 0 K^^^^LBfitt. -o^fif C Dtlflif ^) 2iffliW 
_h IZ m o T £ ft* 9 , 2 <b tc tt 2 ~ 5 i® * tc jg o T fig. h tl -5 C tfrttfZ t $ 

ti*3K^»tt#» t ft 9 . fif-o-o^flt 2 Bf £ij <7) Hj file «k 9 »#ft5 d i: ttBI 
fti> L ti^5Ti6T*>s o f :i\ *itiiT-!i> (BfSSX 0 iA^^S 4 2 \z & *) flx & * 

ti sj i % \z o v > t iff is 60 ^ in & * m it l . m n l fc ^ n m ft » ^ # * ^ m ^ w ± ^ ^ 
viB«'\^«-ts«^ t ltv^. ^ a 9 \z & *) . w%nrznf&<nm%i%u&ft 

% y a >i 9 >) > r L T0r £l-U^S^'fe^^<7) n-f Z biz £ 0 » fcfcH^Sft#<D 7 *> fc> 

S^t^C J: *) jxtti-S^^^-o-o^^^S^Ttift < . MI'J^rL#^ IZ^ C T 
*#Li«E«3i*ttai-r* 3 t fetf§ £ 0 zzfv^a^lJtlis ffi. ft v L ti © tc IIHL/: 

«3I*>»C C DMfi*^ <7) 2 ffi«W±Jc^o h ft. P I V ffl fcflMfr **dT ftl 

ft S o 

[ 0 0 3 4 ] 

^ a6 . zti^^ a° X7 -i >v 9 \z y a >i 9 x ) y z> * a^u7 -f;u 9 iz & *) 7 
(St/D) Xl/3<f '< (St/D) X5 • • • (3) 

OIL. rst Jli^fn-MiS, rD J \t$LmmM-&5££.~tZW!li*<r>ftm3k 

) 

^^Mfe^Cf ' i±. 0 1 8 tc^ L fc^ijTti. h mm, $ ti -5 ®*>ra<7> x y 

- ^ T*> § ^fl51fe^ L <7>3SfrSCT* £ SKML ^(fttf^^^) 3 t ItT'B ft v^„ ^-<7)- 
~h x ii^ci- -5 2 o <7>ia <?> WKBI L ' li/X^ ic =fc ») -5 3 i: *»T' % Z> . 
L*=UXT - • • (4) 
(•fit. U tiM^i-iTLil^. Tl±ift<^«caiMJWT?*>S. ) 

f:T\ 3 L ' * ^ n fe^ ic IB # « ^. -5 i: . ^ K Mfe^C f ' = 1 /L ' i:ft-So 
-7^. XFD-ni|st = (1/T) X (D/U) «k . 

U= ( 1 /T) X ( D/S t ) • • • ( 5 ) 

ft So 

f LT, (5) £ (4) ^icnAt^i:, 

L'=D/St, t*fc^, f * = l/L'=St/D- • • (6) 

ft So 

( 6 ) 5$ 1C J: ^} ^ <S6 «b tl -5 f ' a* 7 >f 7 >; > r ic V* T ffl ^ ft s ^ w & fc ft 

5 tl -f x (6) ittcJc ^J^^^tiS f ' ^f6<^l/3^WJi5f§WT^ffiBT^i-SC 
^T-§ . _hte ( 3 ) ^^WiftS f * ^aStS^tti: ft So 
[ 0 0 3 5 ] 

( 3 ) 5* (xa ( 6 ) ^) ) tc jc tia\ ^rnrnmu ^wtftrnmr *$i3b z z t ft < x $l 



Z> Z h frX* B % tPilz, no-A^isttt, flitc J; 0 . iLIifSMt^t*^ 
^:fcUcJ£ c T**>{fifc*J&*n t ft o Tv^ (#J;cti. #_h. T^Lti irft^#if^S$ J 
($H#»J£ 1 9 9 3 ) 1 6 2 I#M) o 
[ 0 0 3 6 ] 

7 ^ ;u 9 ') > ^Bf ^^P^)Hfe^ f * t LT> _hK ( 3 ) i^iEffl J: 9 * £ ftfl^ffl^/c 
if^-tcti. jftfifilcffi < ft 9 SLtMat^IiSOT^ i* . ^ § vMft ffl ufc M £>lz it . SlffiiM 
m. S fr^ 5 fix L £ 7 $f*L<«ru. 
[ 0 0 3 7 ] 

A. M#<^iT#mfiiI&>- 5 - U - x a > Mi 

MMfflJ 1 - 2 ti. fi^EHt **C C D ii > 7 tc 2 ffi* W_h tc Bf o T $ tl * it (ftgg 
Btffl) fc. MMfSHJ 3 tt3KTHi«**C CD*i7Wl ffi^tflc«®c»j^$ ft 5 Jt^ (ja^Si 

[ 0 0 3 8 ] 

(MifJ 1 ) 

• & ! y 5 - U - x 3 > T*S tc ffl £ If ill x X =r U CO & # 
( a ) 

□ SI 4 0mm. & j&gBfll 2 , 0 0 0mm 
( b ) CCD*>7 
lLlj*^^ 1 )^^^^ : 9 Mm 
[ 0 0 3 9 ] 

• 1+ 1'J x 5 ^ U — x 3 > 

0 6 ti. 2 0 mffifltz&Mfrh ±.myt^mmM.*&m LTlli$n§tS3 0 ^mcoh 
u — -+t — 1 M <7> *i T El f Ik (XT 1 ;— ^ -f X ^ <7> gj ft ) $^fy 5 ^ u — x 3 > T *> 9 . ( 
a) ti. ±lt<7)Htiffl<^4 5 *g^#^T^M-t'5.M^# tcJc§4^i!M^ ( 

4^M#<^[S S/^c^ilM^ □ %) 0%<7>ifi^. (b) li. *ifeBS®c^ 3 5 %<r>M 

£r^. ( c ) it. ^fkmmm 5 o %cojs * n-en^-to a 6 ( a ) xit. xt 

>f 7. ? tf>rt*£i<7> Rffl; 3: o Tv^ a* x (b). ( c ) <r> Jc 7 tc 4> ifc 31 iSc * £ Jiifi 

. ^*<7) HSi^SX OHtf 7^ ?y g> >;> <z> 3& a* $ < & O . ism© tc . :^)')7 

7 i'y 3 > 'J > rt^ftfcXT 'J - -f -f X ^<?)if , t" ft -b *> . b U — "t — <7) T £St ft ^ 

f > Hrtft -5 3 t ft < § -5 C t ii*£> & & . f LT, c n% C C D»ff * T El * ii 

T'y ^L-y 3>t^tf llftli? (a) ~ (c) <?> J: 7 tC ft £ . 3 CO HI ^ ^> BH «b ^ 
ft «k 7 tc. 4i 0 % co Malz it . m ft ft* 2 iS * iz o T <t> * T § 3 5 % 

. 5 0 % tc ft § t 3 fa * tc o T ffi. x <b ti . L ^ t M \z m ft * s § < ft § c i: fe* ^ * . 

3i-w]ft + «Mtt. K¥mmm.<nn&*nm%. ffi.it £-?<7>%m% tiz & z& 
. -oco^^ffljftib*2 mmM±.izm^Tmi%2fix^&M£>. 2 o^e o%<r>mm-zmn 

-f & z t fritf ILv^, 
[ 0 0 4 0 ] 

U Kit $ *<6^>S***D^tiTv>*. 06 (d) ti. HI 6 (a) i: |gj C 
e^Siil<^^^0. 3mmf ^ LTtl^^tlfcxr 'J -f* ^^)jljiT-i)§, 
Zfilz £ *) , H6 (a) i: ttlS L it ^ lc t± . x t M - t» >f 7. 7 <z> [gj ff ^^^c $ n 5 

Hrtt^flSi: ft o T x >y x **^BHitT«*>S fc*>. P I V fWflf lc ti M 3 ft [3 6 (e) 
. ( f ) ti . m^Pt ^0.3 mm-f <b L fc^JIST? . 4^ 35%. 5 0 % t L fc« 

^■^Bi«T?*>S u if ti <o if 1 . H6 (b) . (c) <50 f> h /z^flgtitlSi- 
S t . it 1 )-? ^^^wfliS^'i77 ^ x 3 y ') y r ^ \z x >v x jb*^F BH if tc ft 
o T v^S C fc it* t> h o * . ^H.^Tfe^l^ 3 <7> □ & * /Jn $ (t^CfclcioTt. fiT 
ajftCxT^-^^x^coiBft) ti-A§<ft^,„ [216 (g) ti. ng7 0mm^)7t^ll 
Mtc «k Lfcififcfc^-tfctf) 06 (a) htbl^LTllTiSftti^S < ft o 



Tu-S^^^s BH£2 jb*^FJ£. L, P I V Wflftc till 2 * i*. 
[ 0 0 4 1 ] 

(MIM 2 ) 

08 (a) It. rOkamoto, K. , Nishino. S. . Saga. T. and Kobayashi. T. , "Sta 
n d a r d images for particle-image velocimetry. " 

Me a s . Sci. Technol. > 11, 685-691, 2 0 0 0 J IZ M « 3 fl X P I V ffi ffi IZ fij m 3 *1 -5 S 
mSifSCNo. 5 ) <?>-fJT*So 

13 8 ( a ) ^JgigiBfctf)*^ Hi 5 *) . 2 0 m fll *i EE HI k: 4? v^T 3 

Oftm^if^lIiat^USJ:, * 1 6 . 2 fli jfe/a r c s e cT#>£ . ^ 3 

T* s ij^^^frCttoTv 3 <?> ^ LS ft £ ffl V* T » iMi M 1 J: TO C 1+ III x X -f- A 1 T' 
L it x 5 a. u - ^ 3 > i- -g, t . 0 8 ( b ) ~ ( d ) \z^L fz & i \z% & „ 08 
(b) it. *$:mMfalz «k £ ( 4i*3«$ti*^it ^/^maift^ □ f&) 0%<^ 

( c ) a . 4^m* 3 5 %<nm . ( d ) it. 5 o 

z^^lfe^t, **Ii$* J 3 5%, 5 0 % t _b*»* s ir\ =k 9 HJj & fi ^ aj f $ a* f# 
<b fl -5 3 i: ft* jb ft^ o . 

£4?. [B]«^*frT. 3 ^ P «^ 7 0 mm i: L ( 0 % ) 

.2 5 0 m in i: LfcJf ( + * 3ffi igc 3? 50%) <7>>-5-L->*3 >^IH^\ HI 8 ( e ) Jk 
U ( i ) iz^LfzijCoX^b*) . □ g h*± § < £ § (5 £r\ j; »j jft Bfl *3KTiB« btisc 
i: to*t> ^ £ . 
[ 0 0 4 2 ] 
3 ) 

0 9 (a) tt. C C D ^7 > => 2 </> 1 lBJ?I4Mc. g>®L<r>n=f-fr h <^m£L^<7>f¥S'litlgjb*tr3 

3>ffl^jSiBiST*)»), 09 (b) —(d) li . ift&ftl 1 
[B]+i<^^#tf 1IJ y x t a He i fii L fzMa^ ^5-U->-3>L Tzm\%-Z3b £ . 
0 1 0 ( a ) tt . 0 9 ( a ) i: Is] *i ic fiT ^ <b <?> ffS'lit^ C C D ii > ^ 2 <?> 1 

mm^izmm $nz¥?fy£n<7>mmiSi-z*> 01 o (b) - (d) 1 t leiti^ 

( b ) jkvm 10 ( b ) a. ^*a«#ic * h *^mm^ o %<^Jt^^. 09(c) &v 

0 10 ( c ) ti. **M^3 5 0 9 ( d) Rvm 1 0 ( d) it. **kmm 

m 5 0 %<r>n-£r-ZZ ti^ti^i-o 010 (e) Uni7 0mm^)IMratf 

3 *i <b <?> 13 fc* <b III <b 3: «k 7 ic. 1 [lj|fe + <^fiTfCib*it^lc & -6 ifo-lc li . Mg^fJ 1 Ik 

u 1 0 0 tcfcv^Tii. 3i^#<^ai^*afivMa ir#f U Lv\ $f * Lv^M^^ii 0-4 0 % 
7fc9, Jc^^*L<iiO-20%T*>^.^^^tL<ttO%T*>-So II L. 010 ( 
b ) ^^01 0 ( e ) * ifctfci- <5 . 4%m^^c^^^ □ %fr± B < It Z> t mm tc * 

s ^ a mm m i & visi #0 2 1 m ^ tz . 

[ 0 0 4 3 ] 

±i5&lft#ff fJ y 1 , 1 0 Olcov^T, 4%m^7t^^ 3 , 1 2 0 

ift**fe«L. p i v^viic «k *) -e<^i«tti**«p*f-tsi*ift*ff o tz, 

[ 0 0 4 4 ] 

(MM#« 4 ) 

( a ) 4%m^^^r^ 3 

T V - 7 6 Tt^MM ft (TELE VUE OPT I CS^M . (n|76mm, tik&^m 4 8 0 mm 
) ) 

_hiBT v- 7 6 ^mm^m^^^^mmmit o ±itrttiisicM^*^f4 



wz l . mmm ( **mm) ^50% izmm l tz. 

* 4? x i!£TV-7 6liCCD^>7 2icgf LT, 2 0 m$c V 5 0 miff ft fz & S h 
tz. 

(b) CCD*i72 

IdU TMEGAPLUS ESI. 0 (10-bit) J ( Re d 1 ake ( 1 M Tz *) <n ± % £ it 9 n m ) 

) 

( c ) 7 U — U 7 => — # — H 

IdU TPIXCI-D2XJ (EPIXaSSI) (7l-A77A-**-Ft^LT, CCD^i7 
2 lc J: *) m h ft tz f i? 9 >l m \% \t ^ i) s =i > f ^ - 9 4 <?> ^ - K f A X ? \Z mB 2 ft £ * ) 
( d) u -nSAfS5 

ND-YAGl-f - (| D U TGeraini PIV 1 2 0 m J J (New Wave Research Co. SSI) ) 



lei 'JND-YAGl-f-^y-htlcftAL, }Mf$^H6P^PsA t = 1 / 1 5 sT2l 

m^mm* 3 

# <b ft #ffl<7) 2 &f £'J (B ft ft It . 7U-A^^^-#-KA^i««iafS4 3 lc 
ry ^Ml^i: LTlbtl, fflSffl W ^ C J: »> ##r 3 ft fc. 3 ffi<7>»*f 3 ft 

^ <?> at ft is <5o*i^)b*ig i mi i «b h j; 7 »c. &m%.$tfc mm 

**2 Om£> v . ftjf./&7te^^3 *fflv^\^Ct^ii^ibf, +7>^ffST h U 
J-^WWiM. PW^tKil. :^ S T*§TU5. ¥±<J<7>MSi§li 1 /5 s v . S-ffi 
H:* ^ 9 Y >i ffi H . ^ ft ft . 14. 3 5®*. 19. 6 3diSVl 6 . 9 5iiT 
v . ¥ ±3 « 1 6 . 9 7®iT'*o/;„ 3 ft li . 16. 9 7X1 5i>), 254. 6®^ 
/ s = 3 8 . 9 5 m m/ s ^52 i: * £ . 
[ 0 0 4 6 ] 
(MIM 5 ) 

M M #"J 4tN« 
[ 0 0 4 7 ] 

• H-m 

0 1 2C*Lfci7lc, lift tcJg^fflic^g L rzmnm$kig <7>M?j 2 0 m8lft£:tfc;£ 
tcMIM 4 i: TO D C C D ii > ^ 2 L . M W & M H 'i?ft £ 10 £ L fc. Mfrftlc 

tt. 7 t > lc J; •) 0 . 4 m/s <0^££|e2 t ftlc. ^**ft&ig<7>agm<*i»9Sg&tt 
35 <7) pj £x 'J 7 (Itiii^)ltM*^» 7 m^^^ ttffi) IC F l-v-fif hLT 

DND-YAGL-f-«y-httCSAUaiSLfc. M W ^ A t = 1 / 1 5 s 

t x 2 comm*mi$.Ltzo 
nh*Ltz&m.<7> 2 mntommm^-zumm \ t mmzm^fmm t fciftfti&<?>«^**i3 1 

3 o m 1 3 BJ! h ck 7 *M,l^#Jlc fcv^T t . +^ 5 flr*fJST? h u — ^ — 

=f-<T)T&W]wL, iS)7^^tj£xl.3i:i) 1 T-STv^. t£ o T . 0 1 2 lc ^ L tz is X -f- It , 
H!iI5 0 — 6 0m@glc^I^ti§ MMU^MM^^iWt^ . mM tr ^ ^H^ai^fli^ 
PJ S IC f$ ffl T* § S o 
[ 0 0 4 8 ] 
(MSfttfO 6 ) 

• rt#tfiij>- xtai oo (^^Eistffl) <7>*i^ 

( a ) *m^7^^^ 1 2 0 

v ^ 7. h v ■ >f y^mmm. (or ion optics?±m. tu n n n ^ r om i - 1 4 o j (n§ 

1 4 0mm, MJ6Bt2 > 0 0 0 mm)) 



[ 0 0 4 5 ] 



• tt-iy 



_h!5v UF7-^^7M >7t^maitli C C D ii > 9 1 1 0 lc^# LT, 2 0 m& 

^A^ftu Z i: ^ fit IK L . 
(b) CCD*i7l 10 
Wdd^i TMEGAPLUS ESI. 0 (10-bit) J ( Re d 1 ake ?±M ( 1 Bj* M Tz *) <n ± % £ it 9 n m ) 

) 

( C ) 7 U — A 7* 9 ^ — * — H 

Maa^i T P I XC I -D2X J (EPIXaSSI) ("7 1/ - A 77 A'-t' - H §MTv CCD^i7 

2 IC =k 9 # <b tl ^ ? ^ Hi fi-ff-^- n > t:° - 7 4 <?> ^ - K f -f X 7 lc ffili £ tl £ . ) 

[ 0 0 4 9 ] 

• tf-pj 

km«tifefiglcrt#tfPJ^ *t=- a 1 0 0 ^MW. L fc. H 7*6 T . ftS^MIIISA t = 1/ 

3 0s T'tlt L fc. #<b*ifc 2 B»<o&iB&f! ^ 7 - zc^m LT^^M'ftK^^t* 

H j| £ D ti . J^^^tttft P^)Ig$ 1 0m^ L, A |s o - a 4 |[ S t U > jttE tl <?> ft? flf 

icfctt^-^^^^ft (#ijx.ti. #_h. rsm tfcmtmmMm j i 9 

93) 1 6 2 1) *^0. 4 i: L T ^ ^It LT> f'li. 0. 04 ( 1 /m ) i: & 

Iff mil L fc. 
[ 0 0 5 0 ] 

01 4tt, #tftift0J<^ft«9£^#T&£}#)IS^JlCffi$*7F-$-. H 1 5 It, >W ^7.7 -f 
^^ti^^^-J > rEfc^^itl LT^ L fc^L^liil^Lljff o SI 5^ 

^ >f * -7 -f 4 ? ic i 7 -i >v 9 ') y r«Lli $ ti & 3 h ic =k *) , SLSfctfia ft 2 tl 
TuKti'fcl)^. 0 1 6 l± s 13 1 5<?>«J:7lcLT^*>fc2I^^J<^PB«*fflv^T. 1ft SO 
SflEtt^iftiiJttf)*!^ * ^ 7 h ;u L o HI 1 6 izijk L tz J; 7 ic. *MIM<7) 

[ 0 0 5 1 ] 

itm<r>rzib. ±.m\z j: »j iij^^ ntztim t m c *#tt\ scflt«*f=i-H tstar- 

CD (jSo a D^) J ^fflv^Ty ^U-y 3>$tfofc, ^<?)^5^U— ^3>^g***x HI 

i 7?*4. m i 6 tm i 7 t^ttm-fz t. i#t«ii<o^^, n^^7h^^j:< 

Mill t e er — Sc Ltv^fc, l^oT. ^^Sft^JTfflv^feH-pJx x-r- Att. 1ft«0^ift** 
T^giBt 7 . 8 km o fcig^S^llc felt § tl if PJ S Jc j@ L T u S 3 t i'h^i 

o 

[^^_h<^fiJfflHrftgtt] 
[ 0 0 5 2 ] 

atfflv^Tjlliat* - fc tc J: 9 . Ell's: is 77 <7>1&m%.rfcfc<7)xfctiM'&M1Sr't & - fc 
?I4. ftfeoT. ^ij^iar. ®^<?>jS<^iSttiS*«P*f-ts - t ic «k ^.^^pif^MKWil^. 
^OjJ^c. ft #<TV3rEtiii^fMi-£ c t «fc zmm^^BWWm% £ tflffltS - t ^T-S 



&#<*>tt86fc%*-*--5 t . 1 0 mlil_h 2 0 kmlilTTffli^ C h a*Hfflftlca#f £ Lu. 
[ 0 0 5 3 ] 

[mn 01a. ^mn<^-<D^mmm\zi^^m l ^m^ ^^u^mm^^-tm-x^ 
im2] 02 a. ±.mm;nmm\z&zm&^mi' *^i*<r>^ > x ~ - 9 <nm&ffii&-& 

^ -f -f n 7 V 0 T* ifc -5 . 

ti ^ ^ -t in x* . 

[04] 0 4 a. iiie^M^lc^srLftffPJx *t=- AfcfflufcffE#H-fl!l;fr$£*>fk<?> 

«gti^i-0T*£>& o 

[0 5] 0 5 a. #&Wj<7>ffe<?>^&^Jigk:&Sft£#fi-i!l>' X^A<^ft^^^-t0T-^ 

o 

[0 6] 0 6 a. Tt^mallft^f^ ffl L T }M f$ £ *i -5 h L - ->t - *1 T @H$ (^t 7 'J — 
f^x^iii) ^^fy ^l-y3>0T*J>^ (a) a . + ifcSSiBc J: 5 4* 

^a^^ (*^M^#^e.s/^^miiis^ps) o%^«^^. (b) a. 

it* 3 5 %<^i#^i£ . ( c ) a. + 5 0 L . (d)a 

. (a) tmc&ft-Z. Mk&Rte<r>*-& 0 . 3mmf ^LTl^^titxT'j-f ^ 
7. * </> ® ft •) . £ «b fc . ( e ) ) , ( f ) a . MMmM* 0 . 3 m m «b L ^ 
AST. ^*ll$3 5%, 5 0 % i: L fcJt£-tf>ifi«T*>*. 

[07] 07a. 0 6 <7) h u - ^ -<nn=F mfc* C C DMfi*^ <r>mM±^ x 5 - u 
-y3>Lfc@T^^ ( a ) a. +ife3$$c#lc «k § ^*M* ( * * BE gc # <?> a. g 

/x^mmm.<» □ o%<o«3-*. (b) a. +^m* 3 5 %<7>j&3-fc. (c) 
a. 4i*m* 5 0 %<r>m&-&% n-en^-to 

[08] 08 (a) lix P I V»1frlcfijffl 2 n§^Mfi<^-#yT£> v . 08 (b) 
~ (d) ti (a) <^^HH£^ffl^£:^5^U-x3>0 08 (e) 7k V ( 
f ) l$u&-&m% hit tzM^rt^ 5 ^ u — ^ a > 0 T* «b o 

[0 9] 0 9 (a) a. C C D^7 > 7<7) 1 lB«4Uc. 3ft ^*>ibtf>Sc£L 

Wi3ib*ie^^ n^it^-^x 5 ~ u -x a > ffl <^> ii en < $ *> . 0 9 ( b ) — ( d) a 
. umm 1 t is]«<?>-rt#tnij x * ^ aic * *> mm l x 5 - u - x 3 > l ^ob 

[010] 010 (a) a. 09 (a) t ls]«lc#Sc<^^T^'b<^f¥S'l**)b*C C D 
ii > 7 1 Bj*cflcie^ $ ft* ¥ff >M<7>JlliIiftT*£> 01 0 (b) - (d) ItU 

m m 1 tmm^Wifrst m x * ^ u \z «* *> mm l Jt ^ * x 5 - u - x 3 > l ^ an 
[011] 011a. t&&m4^WrmLrz&mfefaft<?>xfcnM<r>ft?*^'tm-z$>z> 
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